In patients with breast cancer, planning of the surgical strategy may rely on preoperative tumour size. The optimal method for assessment of small tumours has not been established. We compared findings from preoperative mammography and ultrasonography with histopathological tumour size in patients treated with breast-conserving surgery.
INTRODUCTION
It is generally accepted that sentinel node procedure can be performed in patients with small single tumours less than or equal to 20 mm (1) . The procedure has also been evaluated in larger tumours (2) (3) (4) (5) (6) still, the long-term local recurrence rate in the axilla remains to be evaluated after SN procedures. In patients with breast cancer the surgical strategy and the use of the sentinel node for accurate prediction of the status of the axillary nodes depends, in part, on the pre-operative tumour size (7) (8) (9) . The introduction of screening mammography has contributed to an increase in the findings of small breast cancers (histopathological tumour size less than 20 mm) (7, 10) . In these patients breast-conserving therapy is golden standard (11) (12) . Furthermore, tumour size has been shown to be a significant factor for local recurrence rate after breast-conserving therapy (13) . The possibility of omitting axillary surgery in patients with breast cancers less than 10 mm in size has also been suggested (14) (15) (16) . The use of the sentinel node as an accurate predictor of the axillary node status, the selection of patients for breast conserving-surgery and the possibility of omitting axillary surgery in some patients has further stressed the importance of valid pre-operative tumour size estimation, instead of using intra-operative frozen section or two step procedures in planning patient management (1-6, 11-12, 14-16) .
However, the optimal method for accurate tumour size estimation in patients with small breast cancers requires validation (17) (18) (19) (20) (21) . Only one earlier study has investigated the agreement of pre-operative methods for assessment of small breast cancers as compared to post-operative histopathological tumour size instead of focusing on and validating the correlation between the pre-operative and the postoperative measurements, which could be an inappropriate use of correlation coefficient (22) . We assessed the degree of agreement between the pre-operative tumour size by mammography and ultrasonography with the post-operative histopathological findings in patients with small breast cancer.
PATIENTS AND METHODS
During the period 1995-1997, a total of 241 consecutive patients were treated with breast conserving surgery in a single surgical department with unselected referral. In 163 of these patients, both pre-operative mammography and ultrasonography were performed. In 32 patients, tumour size could not be estimated at the re-evaluation of the preoperative ultrasonography or mammography. Thus, these 32 patients were excluded from the study leaving a total of 131 patients for analysis. All mammograms and ultrasonograms were performed by experienced specialists and re-confirmed by an experienced radiologist, by re-evaluation of mammograms and ultrasonographical pictures. The reviewer was blinded towards the histopathological measurement of size.
Mammography was performed with Siemens Mammomat 2. Ultrasonography was performed using GE Logiq 400 MD; transducer linear 7.5-10 MHz. The operative specimen was sectioned along its longest axis, stained with haematoxylin and eosin and single measurement of tumour diameter was made by using a plastic ruler. Re-evaluation of the post-operative histopathological tumour size was performed by 1 experienced pathologist.
The correlation between different tumour size assessments was estimated using the Pearson correlative coefficients. The degree of agreement between assessment methods was determined by the method described by Bland and Altman (22) and the mean differences and limits of agreement (i.e. twice the standard deviations (2 x SD)) corresponding to the 95 % confidence interval was analysed.
RESULTS
Among the 131 patients included in the study, median age was 59 years and grade I, II, and III cancers were found in 47, 71 and in 13 patients, respectively Median histological tumour size was 14 mm. Thirtytwo patients had a histopathological tumour size less than or equal to 10 mm, 83 patients had a histopathological tumour size of 11-20 mm and 16 patients (median age 58 years) had a histopathological tumour size of more than 20 mm (range 21-45 mm).
The correlation coefficients between histopathological tumour size estimation and mammographical, ultrasonographical and average of mammography and ultrasonography tumour size estimation were significant (p <0.01) (Table 1, Figure 1 ). Differences between pre-and post-operative tumour size against averages are shown in Figure 2 . The intervals for ± 2SD were wide. Thus, SD of differences between the pre-and postoperative tumour size estimation varied between 4.3 and 4.8 mm (Table 1, Figure 2 ). Medium value of preoperative mammography and ultrasonography was 2 mm higher, respectively lower than the medium histopathological tumour size.
Pre-operative mammogram with tumour size 6-20 mm showed a sensitivity of 0.86 (99/115) and a specificity of 0.98 (99/101) for tumours less than or equal to 20 mm histopathological tumour size. A preoperative mammogram with tumour size 6-30 mm increased the sensibility to 0.98 (113/115). Pre-operative ultrasound with tumour size 5-20 mm showed a sensitivity of 0.93 (107/115) and a specificity of 0.91 (107/117) for tumours less than or equal to 20 mm histopathological tumour size. 
DISCUSSION
The present study demonstrated wide 95 % confidence intervals for the pre-operative tumour size estimated by mammography and ultrasonography, and histopathological tumour size suggesting that these pre-operative methods may be of questionable value to estimate the size of small breast cancers.
The relative increase in the incidence of small breast cancers and grade I lesions (7, 10) and the lower risk of lymph node involvement in these patients (10, 23) , combined with different surgical techniques, such as breast conserving therapy, total axillary clearance, axillary sampling, sentinel lymph node biopsy and avoidance of axillary surgery stress the importance of correct pre-operative tumour size estimation, (1-5, 14-16, 24) . In agreement with findings in the present study, previous studies have shown a significant correlation between histological tumour size and mammographical/ultrasonographical tumour size in patients with various tumour sizes (18) (19) (20) (21) . However, a high correlation is not synonymous with high concordance between the methods since the correlation coefficient is dependent of the range of chosen values and a wide range almost guaranteed a high coefficient (17, 22) .
In our study with a median histopathological tumour size of 14 mm, the difference between mammography/ ultrasonography and histopathological tumour size estimation varied between ± 8.6 and ± 9.6 mm (with a 95 % confidence interval corresponding to ± 2 SD). A limit of pre-operative tumour size of less than or equal to 20 mm for offering sentinel node biopsy or breast-conserving surgery may therefore be of doubtful value when pre-operative measures are based on ultrasonography and/or mammography. The use of intra-operative frozen section (1, (11) (12) , as an alternative, in order to evaluate the tumour size means that the patient must be consented with different surgical options before the operation; alternatively a two-step procedure could be performed (14) (15) (16) . Another alternative is to perform frozen section of tumours with mammographical tumour size 21-30 mm in order to increase the sensibility, when 20 mm histopathological tumour size is used as a base for decision-making.
Our study has limitations. It is conducted retrospectively and many patients did not have pre-operative ultrasonography performed (n =78). Median histological tumour size in these patients was 12 mm indicating that there were relatively more patients with small breast tumours in this group compared with the study group. Furthermore, re-evaluation of ultrasonographical pictures may be more difficult compared with tumour size assessment performed "on-line" while investigating the patient.
In conclusion, this retrospective study suggests that pre-operative tumour size evaluation in patients with small breast cancers has wide 95 % confidence intervals when using mammography and ultrasonography and they should therefore be used with caution in the planning of the surgical strategy.
